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@ Motivation

@ Even with the nominal LHC beam parameters the e-cloud
related issues are currently prohibiting us to go to 25 ns
bunch spacing. During the HL -LHC era the bunch
brightness will be ~ 4 x the LHC nominal value.

U Mitigation of the e -cloud effect in the LHC is highly critical.
Some early simulation studies on LHC indicated that the
longitudinal profiles of the bunches may have effect on growth
of e -cloud and bunch lengthening may be a possible mitigation
technique. In this regard we have carried out

# An experiment in the PS and Bench -marking with e -cloud
simulations using ECLOUD and PyECloud

# Results are extended to the e -cloud scenarios for the HL -LHC

Here we present our findings
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@ e-cloud studies in the PS

(Past and Present)

E.Mahner et.al, PRSTAB Varying
Vol. 11, 094401(2008) LHCZS@ 26GeV bunchlength,
shape and interbun
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e-cloud is observed in the PS during quadrupole splitting
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S Bunch Shaping in the PS

for e -cloud Measurements
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@ With the combination of LHC25 type and special RF manipulations we studied the
e-cloud phenomenon in the PS under varieties of conditions of Bunch Lengthening

Mode(BLM), Bunch Shortening Mode ( BSM),Single Harmonic ( SH) and with more
complex bunch profiles
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@ Measured PS 8Bunch Profiles
During e-Cloud Formation
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PS e-Cloud Measurements:
e-cloud Monitor

The system is capable of
applying magnetic field
(0-100 Gauss) to study
e-cloud suppression
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S e-Cloud Data o6
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@ Button Pickup 1 and 2: Clearly show start & growth of e -cloud at about beginning of
the final bunch splitting (~ -35 ms before ejection)

@ Strip -line Detectors: As expected, t heir responses are only to the proton bunches.
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@ e-Cloud Data (Cont.)
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Now our goal is to
determine the ecloud
parameters in the PS by
comparing the data with
simulations carried out
using known quantities
and the measured
longitudinal profiles.

E-cloud Growth from 40ms before Ejection
]
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PS Data shows that
by increasing the
bunch length one can
reduce the ecloud
effect considerably
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